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(57) Abstract: 

PROBLEM TO BE SOLVED: To minimize misalign- 
ment between a lower titanium layer and an upper ti- 
tanium nitride layar as much as possible, by providing 
on the outer periphery of a semiconductor substrata 
>i ii j r l-rtr"dps for plasma discharge 
and means far holding constant relation between the 
substrata and the counter-electrode during plasmadis- 

SOLUTION: A counter-electrode 1S is provided on the 
outar periphery of a sarniEDnductor substrata t.and a 
shielding plate 11 if, provided on the boundary of an 
etching region of the outer periphery. The substrate 1 

substrata and perpendicular to the substrate plane. In 
addition, a guide mechanism for securely tracing the 
outar periphary of the substrate is provided, thusfornn- 
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substrate. That is, the guide is caused to hare a struc- 
ture in which the counter-electrode 12for edge etch ing 

periphery of the substrate for rotating tha substrate 1 
are integrated, thereby stabilizing the width of the outer 
periphery- of tha substrate. Thus, an upper layer film 
can perfectly- cover a lower layer film, and the align- 
ment margin of these two upper and lower layers on 
the cuter periphery of the substrate can be reduced. 
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x -y i-yy-ti ^mtkwmiiWX'fo r> x , 
s. 

a, 

ummi mmx7x-?mn^ ^wmutm 

mmtevxmm z^&tmtz&m- & mm, 
ffitM bx-^tixmi-ti^m-h msm i tie 

[MERE 5] r^X-rSWS^MHHR^aafceo^lfi 
cDftfoWMb, 

Tyx-zmmzfi o ¥-mfammmm t ryx-?mm^ 

i t izi vmmmmmcvmrMiRmz 
x ■/ f - y yth ^mikwmmwx'fo x , 

y'X y yX v f-y ^««W7 x -J\*&mrC&t iXh 

BW)77x-?ifcnmwjs%< t h-^m^mm 

fcs 



x v^w-th ^m#mm^mxh -> x . 
^m%m.mmzryX'?wM^m^ts:<b t>— ? 

£ -E««ffi^«Jtt- S ^ & t £ Iff S 

M„ 

[Wis ] ^*a^™tiS{t^ix/i^i6]mffis- 
mux, ^mmwmniznfrTyxvikmmiZ 

tx -y 1- y y-f h ¥-mikmw<7)wmuik, 

im&9 ] ^mtmwmmizwLiitiiifzmnmz 

mux, ^NW^HR^M«C<0*7-5XvJ«t^S 

Tmm%wz*'bbLTimzit&zbizi*)imm 
m b mn^mmcommm-mcommn ix , ^ 

as?hia««^^SKe^tx>y^y^-s>*»*sg 
izmir e>tifzttmwm* mux , *a»*s«^«^« 

&TyX-?imt:¥t&Zlk& Lb^zi. D^«ftS»hJf 

mxfo^x, 

ryx-?w.mcom, ^m#mm^^m#mM^znL 
mu b im^mm^immm z -^y-\m t lt . 

lir7Xvffim^^«*SK?hJfl«^c?3^^S-ti:, ^ 

izm^iitzttmwmzmux , ^mittass^Htttc© 

^X7Xvftm^^§*l. i 1 1 J; 0¥«ft*«^JS 

mxh^x, 

z-mmmizim lx . M77X7tt?-«M 
vmmnjm * mwmzx. ? ? yy-t^m^mco 



(3) 



mWPf- 1 1-54479 



Sit Sff flTO^ffiBRH* *-^w«JBtfi*f . 

«<«)S2:»KWtx >y f y ^"-ri>*«ftgg^M3t^ 
4 f ft* fc L T 01k£ €S i fc 1 i 0 fc M 

mt. 

tx-y^y^-f5xg*w-ri>^ftgaoM^ft 0 

[f»PW5rf&BJi] 
[0001] 

[0002] 

imMcomn ^^zmh*mmmnm\)v->w) 
mmmzi^x, ?y??yii<n±% § < 

<Dim<nmz, mmms&>mm immmxitts t 

[ 0 0 0 3 ] ZZX\ frfrhTlU^-VM.mimzith 
&£><7)fcLT. ^BS62-2 99 5 9-f-^# 



f>i^at, FJrfi^y^y b^^f^^g 

«7f£ (BIT, BLK-WCVDffitV^) £%£,ftT 

[0004] ?y?'xf yntf£«r 

fc. Kftyyny)l±tf ?x^A3Wffij^4s«§l 
SJBJSUfcrafc, ^n±.tz?y7^ym£Bf£L%tf 

[0 0 0 5] i^x.yf-yS'.y^^ff^XStij^T, * 

iK ±m<v 9 y ?x x ti* jft-c v ^ 

§ *6fct4 . ISX -y fV \* >y ? iSTffiM-f-S X .y f y 

i 0 *9-*j&$fflmx. vi-ymiix 9 y? 
x^ymmtt&ztim 9 , £o§ij«L^y^x 

[0 0 06] ZZX\ talBBLK-WCVD^ffl^l> 

^ffMm^mz^^x. mmzmmzix ztiMm 

[0 0 07] 08^^^ ¥*ttSflU 

htciir^sfiT* 4 y u a ymm 2 * , mar. ft 

fctf)^. HSL^^ny^^hfLtSJS^Srapai** 

thvyx i-jjStjiSry *h'jy/57^ -£Ty »j 3 y 

SftM2JitffML. i«yyxMSM*-?x^LT. 
'JW-f/^yi'/f^'dilT. r R I E j 
a)igrrcHFa ^xlKx 7 f^ft\ ay 

[ 0 0 0 s ] y u a ysft^ 2 1 mzmm-h 9 
yyx^ym><nWkm:Ut^uxh^9-*j2± 

[0009] -^iL 0^L4t^y^xf-y)l*. c 
Ts r wcvDSj two) s H^t4^ 

fi*^4i»Ji^x-y^A' 7 ^t, yyayst«2&is 

[00 10] ^<7)i:#. ^y^fy|R*cvDffite± 
fiJ^H\ WF 5 &*^r-r«^X£fiM-fS. WF 6 (if- 

?~f7Ai-4h7-t vit^i-yy-fhztmwtf, 
f 3?-^ASrx.yf yy-thmi&^-th, zamz, 
m^z^-fi.0^ ^mwmtizwwx^ ?-^aw 

■fidt, f-^-^AJBj&sflBtWt^ Fx-yf y^"§ 
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n X Z ti^tfftLX MVR LX?X 

[oo 1 1 ] tfc, as»jR*s*s<-r«fcto 

■txtfMfib%-?X^&„ bZbtK *?-VJ*%&fl 
XX x >*<7)x •/ < ■/ 9 Igteffiffl't 5 x v f - y X# 

jg) ^x-yf-y^sat. ±B<7)^y/XTyJi*W 
[0012] ztit>m£t&mzli. *S*SSn- 

r ^ y m<n v y x t ^m^m^h^m^m l 

X, j-f-^&mifl-f-^&l-AYyAYm^ltfr 
J) -5. iO&fcJi, 

£«IL&VU 5 &y z btf>mxfo 

[0013] 

x.y^y^v-h^sv^ ss-jt, ^mmmmmiz 

ttJ-rjBT3B)SS<i4 fc » ifcOWCVDIgfcffifflSifU 
WF 6 t i Of-^-^AJfOXvf- yX^ftftLTitfr 
U ^ftSS^«tT±Sc7)^-^-^A-f^ F^ 

F JB^IEtf < -fiiM* Wit" Wi> I. . 

[0014] a*:, ^x^A^mtiiJi^yX-x 
f-y^^#im^ffirn-fext'gcn-ri»t, f&m&xm 

m&tffo <o . 9 yyx7->m<nx. vf^^iscs 

yMiMWiitc-faWMh, ZLX. ZK^ifiru 

*x?x ht^-ox, mm^mimm^mmmm 

[0015] fit, *l§Hfl(i. ^x^ASffffipfe 

by a m^b^-fti^m^m*)^< ix. 
^&mmcowm-%&m®ti z t z mt -rs . 

[00 16] 



<b=5r £ Jf * ffM L , -f-c7)_h(i^y7'^-rylE 

tc#hM> TJWWOx <y f- y F **±»BteJfc 
U 7 F*7tf £ i 9 JJIIgtfiilBifcjg 

[0017] 4 ¥»*S«±<t» 

^M^y?? F?L§rf£ft, ^'vf-^-^A^fffi 

«tf>»*»3feU ^**K^mii<7)^&x.y^y^ 
[0018] £ITs *?§TO»::§J0f«-£ . 

[0019] *hh§^ 

fcfflRWfcx ■y^-y^'-ri.^ftSjigaT&oT, ^ 

[ 0 0 2 0 ] a*:, *%Bj!i±, ^SMMSs^ffl«fciyt 
K&STOtcx .y ^y ^5^mi#*ll«7«3KrffiT* 

mmm-^WMzimtx , ist^x-?^^^* 

£ SKWtx ■y-fyXt-| ) *«ftgEoMjS*^T* 
[002 1 ] *%BH(ctjViT, JPl'fl.^ftSSt L 

[0022] ^wmzti^x, ttftwmi±77X*?im 
co&cow&xfo d . ^mwmmmm^mmmzr? 

Mb^mit. immmmb77x~?ffimiz£*)^vi~ 

[0023] mmfowmmmmtft>iix hx<. 
mmmcDttfonmz. mux. Mm±izmmb 

f - y x-r 5 i t *«-c# s cot* i u \ £ t . 
fonwi*¥mmmmMfrt>-mmiz®t)&tii d 
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fci£ft& i fc fc J: ■ot i . ; t j&»-c* 

I, 

[0024] m§ffltoxs&ffiK&* ¥m#mm)¥& 
mmmmmRV^mmmm®^ >y ?■ v mm 

« *7 x -J\WMSB-C& £ tL h &K fc t h Z fc iffi £ I 
\.\ i«i:a3rU«fc-t&~fcfci:D, ^x-^jfffltT) 

a<rfc* s T"SI>„ 

[0025] *l»*»*Sit§IS(i, 

mmm-immm.zmk^h^m . 
m t m$m<mwm * -mmMtz&m- s z 
tizxn. ^mtkmum s««x f- > ?-fc * h mm 

fc-r&ifcfci 1 ^ ^fltjfflR^SiaS^TAo-Ct) 

; fc & < , j; mmx-mM±^h^mm. t & 

ii 0 

[0026] fHBT5Xvffi*«|SI, ¥«frS«fci?W 
KUVS^ffillBSffi £-£^tt?ffifcffiftt 5 ¥S fc L T 

izmmmz^kt ixmzittt&s 

2 ) TyX-?MM^m. ¥»ft»R£¥»#»*¥ffifc 
fc^LT-£c^T'Sfihri>^gL IJ»lf5 ^ fc #T 

[0027] ±B^mzxmi. 

«¥M fcSE3r$il & fc L T EteS T 5 X v 
«fiMM«&-5gfc«^C fc mSOT, ¥*ttfflg 

[ 0 0 2 8 ] £fz, 2 £>fc, 
BfcSlS5:tt^^fcLT0fe§^*^, 
MBSfc^U-C-^^TSS-f - fc fci 

0. ^ftS»hJg««x<7^y?"&l: D±fe)-fc-5E« 
fWiTtT a Z fc £ OT" , ¥#ttg«WfJSrax -y 

*yrmmm$L'&*w u < - fc & . 

[0029] ^ft»M!JffifcMLT-£^-eS®-r 

«fc(75^fc%±£ It, i W«FJX''¥«fr»^hJf « & # 

frfciotmSSrffl^Tx.y^-y^-f-S-Ifcfci; 1 ?, j£ 
Jififc^*»«^™^M^^*tg^^£ US* 
-thZbifiX^h. 

[0030] *f»¥*ttKii£i«fci^Tf±, J: 0 

«sifc^#ca«^jgji«^fcr7Xvsm^^$ii: 



Sfcfefc. T5Xv£fg£2tf£Wft**?l-ffl«fc7 0 
7Xv&M£$tf&v^#*1»Itfifc 

mm-tz z fc i> . ; <o i a %mammz> z 

fcfcj;0, r5Xv^»§ii:^i^*S««jSSrj; 
D ffiUfcx 7 fy^W«^ B&jt-T I. ^ fc § W 

[0031] *mm2m?hzmmt$m.<?m& 
j^mi, ^tmmmmzim^titz7yx~?im<r> 
^mnmm^m^x. ryx^mmnm, ^mwmm. 
t m^vm^immm-^WMzm lx , i^x 

Mnfomzmmmzzz v+yp-tz ztmm 

[0032] #?&Hi3fc*5vvc N iMrt]ms(i*»*as 
^«fcsaa:fflis(ts - fc , awtstti. i fc fc 

i 0 , ± DW^^^fc^fr^^jf^^^x 
•y^y^^ifc^'T'^^WfftLV\ tuISM 

itj^ffifi^^a^hJf ftltoiSffliJfc ± y'Kffltifcigtt 

StfOJtffifcJf Oi^^fc^fcO, «Sfc0 0 ^/igStH 

h mmzj^ -vi-y^nozb &«im tw. $ & fc . 

fflBS^«S{i^»#c»«waffllJA^KffltiJfc0Oa 

tfiafciUtixrfcfcJ^Ti), Ri«o^^s;fc 

[0033] ffia^[^^S^«{±, *«**«c0^ffi 
»Xb5^7l«. X(±2*^»*SS^fc^ 
S*MB&jgfIS.y'X >y J/X .y^yXffiST'ttt flSJg 

«fc-rsitA s #^Lv\ i^ t j;a^«fct-i»cfcfc 
ti«fcfcv ->T^-fcS a -r t § . 

[0034] *%HJ«¥«*S«^^^fcfe^T. 

ffiEx^xvKm^^, #«*a«fc 
mmsLCDit.mizim~ti z b fc i o . mt^xvk 

m&^«**S?hffliSfc«^^§^. Wf*«»l-M 
^wbsji^ SfRflUfcx -y f - y 5 ; fc fc -f I. . 
[0035] W**«fclS^^«fficOfiaWfS^-JE 

1 ) r^Xv&Sco^, ¥«ft*K^*»#;»«Tffifc 

2 ) r^x^wAcm. *»*a«**»*s«¥ffifc 

fitt^WS: ^Dfc LTBBES-Mr^fe. 

[0036] nefgciftii 

«¥ffifc*tt^«&^fc UT0Se§^A^X5Xv 

am^ff a ^ fc fc i o . mmryx^jkm^m, 

»^fcS»^*^ffiK^&-^t^fc«fif^^I 
fc A^TSgfc 5: 0 , ^«^ffl««x -y fy^l%- 

fc^a-rfcj&^s, 

[0037]$ ^fc, 7°7XvamcOP B l ^f f+SMUJ 
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mtttxf ozt . *m#mmmv>x. * > r 

[0038] 4 s WtSRfflHfc»L-C-SW*£llDi4 
#l£fc LTS±, fflxff, T?Xvft1t£¥«*S«?WI 
Jgfc<o;*fc5&££ <! «0«»-C^NW*afi«j1-ffl« & 
A FfcLT¥»tiMf EUs^&^n-^-fc-ft 
fc fc«ffi£ffl ^TXyfvn^Mllf^i 

TT5XvBW£$fc£3-fr6fc»fc. 7°7Xv&%4§ 
sifrSfFFffi^M&ft^Ofc LX®mZVhZ tlz 

i o , Sox -y i 9%-fc-£ 

offlSTf? act - ¥»fta08*m«0>x 7 fy 
^"pM^BiieSr * L < iSft h Z fc a*T # , 7° 7 X v £ 

[0040] *m0*mmmm&8m*. m i 
<n$A yvmmz%>fe< mm-th z t & . 

[0 04 1 ]*?gBJ!tJ;tUS\ 

1 ) ^^BgHMW'Jy^^fflV^^T^S^S 

^x^yt^rmmmi^^^i. o fc v y^xmd 

WftSScx - y y'y £K § o fc 

mt&ztiz&v), ^fmwwmm*t>-%mt§rc 
imz-t^WMimni z t mmt % o . y y 
t % [z>mxh *> it-&t*£8ffiipm t%hztx\w 
»jr** asrrs ; s . 
[0042] 2 ) tfc, fi^RcoifflBBisBf u ynmm 

fc## t fc«%® 3&«ii«H- s raH^ u*>\ i»y 
y?"&i&£-<rs - 1 ± o ico^x Yems&wmz. 
m±-t&zttfx'*&, 

[0 04 3] 

[»Bii(7)»to0®] OTfc, ^wwMmiaxifm 

08, 9(.C^Lfc«*Mfc^(E-f-|»«Jt^fc{±|5|-£0 
[0 044] fllllM?® 

0 1 \z^-ti. 3 3S« 1 ±fc, JHBBfcHtBrc&S^U 



r<Dfc^fc(i, 0^fc&^3y??F?LfcMJEf- 
^TtS US'** bJ»l£ 7*bV V?? 7 4 - 

mx^u n ygHLK 2 ±(cjfm i, z^^xvmi 

-7X9LX. VT7t<7- M[V ■ x-y^y^B 
(J2JTR I E ) -T"CHF 3 *'7^Kx 7 fy;lfr 

•3 . 

[0045] yUnye^M2fcatffM^4^ 

y^ryJKfc«s*tt&isi±$^sfcto^^^x^A 

aitm**^** 5S'Jr^f-f 7'x^-y ?Sr?'£ffifc 
ffM^§ 0 ^-^A^ffflfctTJi, Hliacf-^-^A 
jff 3, ^^^r> A -f^ h*Jf4*«JILfct><0S:ffl 

Jf4cOJj^if(i, ffli.tr, «lflll0-l OOnm, 
2 0-1 0 0nmt*§. 

[0 04 6] ^Oft, g^L4l^y/'7f^, C 

VDfttiO. ny^^hTL^ffi*l>J;afcitaL, ^ 

g{±, mill. 4 0 0-1 0 00 nm-T&So 
[0047] *<?M. R I E^HfcT . MiK. OT^) 

[0048] 

KC^fXgtMifc: SF B /C l s =40/20sccm 
E*=lPa, Sfflft/t , 7-= 6 0 OW, 13. 5 6 
MHz 

L^^y/xfylJ c VDSt J: f)f ^- 
YyA KJl±fc«l»$^-Sfc^fc, -f-^-^^-^^N^ 
-f KSJ: DTBO^-^-^Ajl^Ji^ffi^mfc^-oT 
l^fc, 09t^-fJ;-3fc, ^^x^AJi^'WF 6 t± 
U. ffi^Wfc^-f Fx-y^y^"$ixT, ^-^^>7A-f^ 
h 5>f Kil*«t * 0 . -r^i^mT^v'^ h fc ^ 

a v y a f fc^fca^s mi fc -r i. ; fc *f±ie«^ 

S & fi&itt ^> fc Afc^S-C* o fc . 

[ o o 4 9 ] zzx\ mmmx\ ^t-^^wms 
%¥-m#mM?mmizx. m^t%\^ h-u y^Sr 

^frM^'n-r -f y^Sni. fc § (OW&&*xiM&. 
* s +*fc±# < =SrV^ fc 3&»fe , i >J y^fetW 

^#<^i.ifc^raiifc^i.„ 
[0050] aft«-r^< *hbto i 

tli, 02, 3t^i-5fc, ^3^#fiUfc-fS4 i 
[0 0 5 1 ] (1)02 tz*t£ a fc#«*»hJf ii 

<o»t=*f r*F«s 1 2&, ^mmmmm^-yi-y^m 

wwm¥>^zh^ x^mwrniW-mizmmm ^ t 
LxMmi-mmti-&, 

[0 0 52] (2) ®3fcSH"iefc, ±E (1) C0« 
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[0 0 53] ^«#^FWffi±0£04t^f\ 04 1 

&ntiA O^-friSr-^Sitt^Tfe 
flgfcSrS. H5W±*%0J!^ffl^l.^mSc7)- 
[00 54] ±IESf 1 ^JBgmt iWf , 75X7»f 

[0 0 5 5]p2^ffimi. 

[0056] *pmmmm mxitmtmmm 

tf i k i> h "5 , £ tf)j£fc*f L T fclitx v&V7?t'ft 
StBTte, 06tSt-J:3t, x^'x^y^fflcDM 

[0 0 57] 07t^-tJ;-5t, 
tx yfy/jff 3 t&fc 19 , 

W ^ 2 *W¥fi t *«*S«?h)l«X v f-fM-fffl 

ssx vr>rmmzMm-&ttfim?>sm*-!£b 
[0058] ±m^wmm2mmmi t zxtnf. & 

< &S £ t fci § y^°-t<7)7 * -*x-fih^<7)|Si 
*ffl££ t'x -y f-yy Ht3 i £ fci >5 

[0059] 



t ji o in § z 1 1£ < , m> mmx-f&mm±cv^h& 

[0060]**:, ZMlzmZMh&igr&X'foiX 

mfagMW-m® «x -y f - > mum* %£ix mtt & 
tapes , immtfrmmz^zx^-i-i j 5 \zw 

mhc\k1M%tkts;h« St, 

mi ] *mm&tzwtmm&u t^-^ajio 

[02] *^<O^f«SiSm«O-||JSSI^«tl:0 
[03] H2t^*^BJO^#:Sji^a&±*^^ 

m4\*memtwm^zm-tzft$mmk 
[05] *^^«frM3sgatffifflt-sMi^ma^ 

[06 ] *#ftSSc7)^Mi^HBt0Oatf ± 3 tM 

[07 ] M[6]«a&*«ft*«cOSft*l±t2fflIS(t*: 

[08] ^«fr*StiS€H&JFMt, r^-^AJfcT) 

TSJS^xJiJSJ: v(i^ffi/imi0T*l.„ 
[|9]fi«tHtMMU T^-^AJf^ 
itf^x7^b5^ KSSr«SLfe«^-Cft"3. 
TS)l^±Jaij: 'OltWz-mk^^tzco-h, WF 6 

4. 

12, 13, 14-M|6l€ffi, 2 0-^*frS«iS 
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0 ...#.f 3 1-#>fl*a-5-e>«L 4 0 -RFS 

can [@2] [@4] 





